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application of: Katsuto TANAHASHI et al. 
Serial Number: 10/743,793 

Filed: December 24, 2003 Customer No.: 38834 

For: SEMICONDUCTOR SUBSTRATE AND MANUFACTURING METHOD 
THEREOF 

CLAIM FOR PRIORITY UNDER 35 U.S.C 119 

Commissioner for Patents 
P. O. Box 1450 

Alexandria, VA 22313-1450 March 25, 2004 

Sir: 

The benefit of the filing date of the following prior foreign application is hereby 
requested for the above-identified application, and the priority provided in 35 U.S.C. 119 is 
hereby claimed: 

Japanese Appln. No. 2002-381902, filed on December 27, 2002 

In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the applicants 
have complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office 
kindly acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 50-2866 . 

Respectfully submitted, 
WESTERMAN, H^TORk/DANIELS & ADRIAN, LLP 
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mmmMO^mmt LXS FQRfl^ 7 0 (nm) £Slrt:U 5x1016 (at 
oms/cm3) ft±2Xl 0 17 (atoms/ c m3) J^TWl^:*-)t^Mt^- 



[If ^ 5 ] soi a&R-c* o , 
ifrfSISM^v >; =7 >ffitm k =t o r Pir htifz±m<oz/ »; =? >*s B B B Ji-?;-&£ 

[ffl*jfi6] ^*$tL^,tuiai* B B B ii(7)J¥^ t (^m) war, 

[B] 2£ (2. 2 + 0. 2) X10l6 e xp (0. 21 t) 
OM^K^^T, **fft<£>ltfrSE2ftJt [B] (atoms/ cm3) Ofltfg^^a 



[1S^S7] SS^£*i&**3?OBfria«J£ [B] (atoms/ cm3) KftL 
[B] ^ (2. 2 ±0. 2) xlOl^exp (0. 2 1 t ) 

[Mfl8] 1X1015 (atoms/ cm3) ^±OiftfttC^3d*^i"* i 
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[If 9] 5X1016 (atoms/ c m 3) JiJL_h 2X1 0 17 (atoms/ c m 3 

HtrfS^ U 3 >-^^Oi!(j!e^®£§!B£DlU iiey'J 3>^i/N<7)S FQR 
fiS^ 7 0 (nm) <h1-£IPg^ 

[fif^if 1 0] ^^»Lty'j3>^x^^f^iigi, 

BtrlBv'; >-j7i/A(7)MM(7)iaMjJ0X^ J: , SFQRfi^7 0 (nm) £?ft 
J£-*-&fcfc&K, mflE^^^^fltJ^^ 5 X 1 016 (atoms/ c m 3) J^± 2 x 1 0 
17 (atoms/ cm3) JPiTttl. i t ^#ttt-i.^i^MM 0 

[0 0 0 1 ] 
[0 0 0 21 

t»i «9 , #i*#:*»|pIKfflO#2f#^t Lt, 1X1019 (atoms/ c m 3 
) Ojftjgtz^^^ (B) Sr^trvU ^ >*«M> K "> 'J n yMWkii- \L 9 * > 

*^7)£^fi£-*-&i:v>9«#&J#o 0 £ <^flft # «£ o T, v 'J u y t£ <d * ^ m 

a. d K^m^JK ^ifejsT- xfmmt £ > ^t>$>%>y<y 9 v> rvm ( * 
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[ffftM; 1 ] 

#11! 2000-72595 

#HPS6 0 - 3 1 2 3 1-^<&$R 
[#1^3] 

#r?3¥ 1 0 - 5 0 7 1 5^$R 
ti¥ 1 1 - 2 0 4 5 3 4 -^1>#£ 

mvticffi 5 1 

#M 2002-208596 

tWmW- 10-229093 -j^sr 
[IMflt^K 1 ] 

M. J. Binns, S. Kommu, M. R. Seacrist, R. W. Standley, R. Wise 
, D. J. Myers, D. Tisserand and D. Doyle, Electrochemical Society Procee 
dings Volume 2002-2, pp 682. 
[»«2] 

%57Mfcmwm¥mi%&&mmg^mm, ? p -zg-5 

Y. Shirakawa, H. Yamada-Kaneta and H. Mori, J. Appl. Phys. 77, 

41 (1996) 

[0 0 0 4] 
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SMtM (LTO ILow Temperature Oxide) KX^ h 0 

[0 0 0 5] 

2 0 0 1 ^Hg|SI^#2f^o- 7° (TR S I International Technology R 

oadmap for Semiconductors) H^v^T, 2 0 0 6 ^f-I/Z U^hMH^m 7 0 (n 

Z<Dh7>iSX?Zftmt&fzfr<7)zs*)^>mmzttL, SFQR (Site Front 
least square Range) < t 4> 7 0 (nm) J^T^-f £'j£f?tf ? & £ t L 

7 h+r-rx: 25x8 (m m 2) ) k&^x, m.m^i^)sbhfhtzmi 
( n m ) commmx % n 0 <d k >&w & u v 9 7 ^ - com t h ^mm& 

-^X^^DT/^->f^^^^fei-^^ t75^<M$nTi3 0, I TR 
[0 0 0 6] 

^jg^mESM^Mffl^v'; 3>H,XAt LT, M-Bifffi (SSP : Single S 
ide Polished) < tLTv^ 0 ±$<7)j|Mtc L T OJjfl£J#o p / 

pHSSP^x;^4 0 L^L&^£>> Bl 8C^ti9i:, 7 0 (nm) 

mt<v^mikMmm$&cDffl%-iz$)tz^x, ^com^mzx^ s s p u^^x 

liSFQRf^70 (nm) ZffitzircoiiM* 4 0 %m.%.X$> ^ , |£o X S F Q 
Rfl^7 0 (nm) £iiJ&-C § <h MH^H^i LTv^ q Bp*,, I^e^Mi 
iZX <9i / EW:Ltz'y^^Zm^^Z>m<0 > 70 (nm) ^-iKOfVM^^^I 

[0 0 0 7] 

m~F\ t£*C;fctt£ SSP 7-x-^<7)$!Jjt-7°n-t^<7)— ^!j^mrItc^-r o 
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■y ? (D^mwmmx => u^v-izx&xyj* mx => ? y\£y ymx => 

[0 0 0 8] 

s s p <y^^£mm- Lfz^^'y^^comm.y''^-t^^t, ±$z<Dftmwmi)\\x 
sic l t omzmm ^ic^ t? * * -> ^ ^ • v n y^m &f&m 0 

--eSSP ^-x^O^fcBjglCT^ <jKft4^)li, 9 -7 t: yymx&<DMt tzli 
[0 0 0 9] 

& £ *6 K , $t £ 7t fi T ;l/ * 'J -x y *f- y V £ ft o T £ *i h £ P&*1" * <#S?rt s 
[0 0 10] 

Hi 5, y V^fc^m&m^lb -2) CD T\ SI J. y > ? K tt 

& WttKD^— x. 7 ^ > ^jgjg H jpp L , M*^*E& £ § £ & <7) ox 

Rj£#&T?3> £ 3-y?-> vmn ti<D^#)— <*>fg#l±/h $ v 'J r? > ic 

[H]£hjiI^co^ 1 0^lWT^Ot\ ^St'liT^^'Jxyf 
[0 0 1 1 ] 

[0 0 12] 
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#JSf 2002-381902 ^- V \ 6/ 

feii^vytt^x^&tztb^ mM<Dm&<D-utmM^mmfrz>^*mr^ (pr 

int through) ZtiZ> 0 - ^f^^WMX^M^m^^E. S F Q R t LXffl 
[0 0 13] 

Rfl^/J>^v^) ^i^^r^Jl-e^^o mm&&l<zfitmLfz<y^^$:D S P (Double 
Side Polished) "^.x^fc V> 9 0 {B U D S P £ .x/Nfi K 9 -Y x y ^ > His 

lizffi-m?-^ y * t<Dmmmfr\ s sp ^^^tm^x^izyK^ <, z<Dtz 
£>uy$?v ■ t^com^s s p 'y^.^cDm^^m^x^^ 

< MotL^ 9 - tffZ&hnx^&o tfz&W^-^ y ?frh<DT - ^f-\y*y 
^* (de-chucking) y — >X&S S P <y x/n <h ^ ^ < -1 S S P <^x/\ 

fflOi^sM^iD S P LXLto Z\t i>mW.2 tiX& *) , 

^;ftibC0-<5:^£>, S S P ^x/n^D S P ^x/^ >X 

[0 0 14] 

SFQR^70 (nm) £3tJ&-f £ tzt) \Z {±, r> N ^^ c7: , G: r] ^ ^^g-^-^- ^ ^ 

£ £ h fi mi iff <DmWs frhmhfrx&Zo ^<D—^(D-fim± mm^m 

yi&X&ho 5&m%b<DW\mz X tL(i\ DSP^x;Mi, SFQR^70 ( n m 
) ^?H^Lri5l9 (EI1#BS) , +5^17 0 (nm) tfrft <£> \) V ?~"7 7 4 — COW: 
mz^-^X^^o LfrLtefr ^m^iXft^fz X 7 iz, D S P <y^^lii£MXl$S 

s p *y^^tm cm^.y°u±^xm^^>z\ t«Lv^v^w^^o 

[0 0 15] 

^c-e*m^tL/;<7)^ i«<os s p 'yx-^<Dmmz$i<wmLxmmw&$: 

Ufrfi i JlzV££;Ltz'y^s^X£)Z> (J^T, ^O^x^iHD S P ^x/\(Semi-D S 
P ^.x/x) tPf^o ) 0 COfL^SSP^i^Uf:SFQRS70 (nm) 
ZffifeLX^Z (H2#bs) 0 L^^*SO[Hlfi;KS^f«^S S P ^x-^kzfc 
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[0 0 16] 

&±<Dmt&frb, 7 0 (nm) Hkft&fc) 

-ffrizmmttzmD s p fcti^fcD s p * j^£fflv*&tt*itf&£>& 

[0 0 17] 

«1^>^\ D S P 7i^^S|^tS p/p+x^ J^OflMKIgKiS^-C 
[0 0 18] 

CD 7 7bf>^Dl => tzliT)l<Jj *)JLy?->y => a®$fjg => LTO 
-JII<7)MI => ^MTO => X.fcfjf OJ&ft 

d) 7 7k°>7*ial => B.i tz^T^ii => ^wfflm => LTO 

m^f&m => xt'ioig 

(I) 7 7li>^Dl g££ /^{iT^TJ ')X7f>^ => MffiM =>L T O 

HlOJ&il x.t°Ji<7)#c:K 

© yyliyvmi: => mi^{iT;V77 'jxyfy^ ^LTOMI 

cOV^-ftL^-C-^^o L^U (2), (DT-(±, LTOm<Df&Wk&?l<zmM(D'p%;< ti> 
£ X& M Z tz (i -9- -b "7° * - L £ I 1 *l Sr <b * v > 0 £ *i ii -7 J- > ^ ^ffi * 

[0 0 19] 

fct > mB S P £{iD S P V x-'^ 2>zc\s y zc/^&fe'? 

o^^itQitzU®K^thti^ 0 ©t'liv'J nv)x/^^liS S P<7)$ £ 
T-ab** f , LTOJg£^m£fflJ@LTt/>&<7>T% IffifjCliDSP^i^ao 
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[0 0 2 0] 

<D*~ h Y-\*>7X*hZ>o WLblt. p+*#*<a* 1 x 1 o* 

9 (atoms/ cm3) 2. 5 X 1 0 17 (atoms/ c m3) U± 8 X 1 0 28 (ato 

ms/cm3) J^T<7>^B^~Rf & - t «fc f) , Or- Y K- fcf >7tt$t&7fi&£ L 
fco . d m^m^<7)7C^ (#0 x. (i'^e >J 7f >) tc^t L T (± * 7 m Y y 9 > ^* (i 
fpffl , K**f W & K X Z> Y y 9 'J > ^j&^Sb-C ab & £ £: ^ <b *LT v> & 0 5 

«?>{±x Mmffi&ty^WLZfemLmmifc&Y v 9 u ymtm-t-ztztb^ P 
[0021] 

vm<o im%kXM k^x^ p + mm 4> o * 7 ma>*im & ^ m & m l -c & * 
Ljutt^o z<Dtz*b^ y/<4 x^iE^^mi^L^^^t^^m-mzm^o 

[0 0 2 2] 

7 0 (nm) 1±bft<D 'J v ^ 7 4 -Xe<0 3 Ffflj£3S#t::jG£;£, J&o 
• ^Bft-ft tv^fi^Stii^t, -T\ MXfl (c & tt £ * - h K — tf > 
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[0 0 2 3] 

mm z mfe-r %> tz <o^m 
•piot mmmm<D^m.mt its FQRft^ 7 0 (nm) ^i/:l> 5x1 

016 (atoms/cm3) ^± 2 X 1 0 17 (atoms/ c m3) J^TOjtJ£i;:**Sl£-g- 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

*%m(D¥mvfmM<Dmmjjmi, 5 x 1 016 (atoms/ cm 3) ^±2x10 

17 (atoms/ cm3) J^T^tfftJt iz* ^m^^M LT v 'J =i > £M;1"&X 

b^Ev V n ^^^OfmilM^iiSSnXU ftjfEv 'J > ^ .x^o S F Q 
R1^7 0 (nm) t -f %>TM t , mifE > 'J n > ? x/^plE^® icl^/i 
j£1~.5>Xfl<b £^fr 0 
[0 0 2 7] 

ffiiPX^J: *K SFQRI^70 (nm) t t i> fifE* 

Jt^SXlO 1 ^ (atoms/ cm3) J^± 2 X 1 0 17 (atoms/ c m3) J^JlTiil-^o 
[0 0 2 8] 
[^oHMcoff^] 
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^70 (nm) ^s^kjedx.*^, ^mm&^mm-r ^> £ &c L 

[0 0 2 9 J 

^u^KK&whto&mMBtfs o o o c^'e^LmTc^g:^b^tL-^i^i<h^^•^ 

[0 0 3 0] 

a. t? h? X ;n 4> u is tt £ * * 3ROl&iftJKffctiBEKfT btit v » & 0 <y mWkSt 

£ p +C0 1 x 1 0 19 (atoms/" c m3) h 1 X 1 0 15 (atoms/ c m3) £ t?T»f 
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^-v: 11/ 



mmmftr -y 9 <; y^mt}^nm-r^^m^m^^ntz 0 *mm, v k- 

^HJ^isv^TSm L^it 0 ^i^<7)^1S^^^^(i, p/p + 
[0 0 3 1 ] 

* y &m<Dmwi* <y mmmmmm^^mxitMm $ tit ^ & &^j£-c& 

[0 0 3 2] 

ip*>. *mn<7)¥-mfc&m$, dsp^xa (mi) itiiiDSP^x^ ( 

BI2) T^ot, *«^MH@e5 r iJLfc2 5 X 8 (mm2) Ojfc^ffi&cO 9 5 % 
Jil± (03) K£>wT, SFQR{g^7 0 (nm) &-2>¥±SE£^fU 5X10 
16 (atoms/ c m3) &± 2 X 1 0 (atoms/cm3) J^T^lJ^C* ->if 
1-£ 0 ^y'Jnyllii, — M ^ LTE1 4 U^f <£ 9 DSP^xnXiii| 
DSP^x;^-SFQRI^70 (nm) £#t£ U ^^jftJS*^ 
£->'j 3>^«1 1 <7>^M_t^ itf ^W&Ktc J: & v'j n^l^H 1 2 

[0 0 3 3] 

--t\ &U**ymiikJ£co±m$: 2 X l 0 1 ? (atoms/ c m 3) IC£15e1-£-<!: 
&-<h^-C^ ^.o^^^^tE^TI^^ 5 X 1 016 ( a toms/cm3) 



m£^2 003-3090477 



#M 2002-381902 



-^-v: 12/ 



oT, &M*Vmmfe£±tl<VtLU<m&WM.7B'?Z>Ztlz£ SFQRi^7 
0 (nm) , !P^ft/J^pX^i|iI7 0 (nm) ^TO^- ^Hilffl U ±fS<7)®, 

(DoM» wmmryu ^mm.-t^ 0 pimmmz 1x1015 

(atoms/ c m3) &± t -fh Z £ ic J: 0 „ K3d*f W^iC i^y-y^'J > .^f^ £ 
[0 0 3 4] 

[0 0 3 5] 

(» i <r>%m&m 

[0 0 3 6] 

7& J 5 X 1 0 16 (atoms/ c m3) J^JL± 2X10^ (atoms/ c m3) 

^itMJnX-t^o -tfbMMcoilMJnXC «t 19 , y'J xz y^xyNOS FQRfit^ 
7 0 (nm) tn, fit, v'J =? >->i^(7)^M(;^ B s H lS, 00 x. a. k? * * 

[0 0 3 7] 

X^coH^lc^o* § , * - h K- k? y 7 1 Y -y 9 'J > ^*f^ <x £M U * ? 

rt s 2 0 0 (mm) <7)$><DX~hZ> 0 'ik&t&iiK *$kW<0 2 
0 0mmW^ 3 0 0 (mm) ti^^i:, £ ^(i-etiJ^XT^^ 9 fci£& 
5-itff!:Iit^ 0 K^-A~H<7>3EffitciiLTOf±^$tLTv^v» 

o 
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^-v: 13/ 
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^— ->*: 14/ 



[0 0 3 9] 

o 

HI 5 iZyjki-X 7 tc, $»y'J ^>*^K#No. 1~~4£>1£^ fOfflCt 
-^-fflOy^^XA^t H^KfiESl 5 0 (mm) JflOSfc&aB 5 
fcffi^fcfc*^ 112 0 0 (mm) »J n >M£45>#J LT^rt^jgA Lfc 
o ftP^Ifl K is i/>"C\ M£fNo. 1 ~ 4 OJEfflri* "bfUCKfcB L * ^ St# J ^e 

10 0 4 0] 

H 6 ti , Jraiu:® n £ tt Z> f&Mm y-^^t^l.o 

S5ffi-e<z>«#ii#iH] * i o o o *ct 3 o fi-m t i i oo°ct-3o ftm t <D&m& 

bz^xmmZft^fzo MH^^fitli, BiftW££T$fl:14 • ^®Hfc14 
#H^£^5Ht£ 0 @7(i, tfc&AK2tLTIH6 (b) <D0kftX*MmWm%. 

[0 0 4 1 ] 

■eHJfi L BMfclll*) KIR 19 &i tiX i/> * * * t-4£Sfe L T L i 0 

[0 0 4 2] 

-X*tt5. 3X1011 (atoms/ cm2) £ & 19 , iftLtillt^ £fi-et±&i/> 
[0 0 4 3] 
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^-v: 15/ 



) TlDW^lL/Co @8ii, (a) lOOOtt (b) i lOOt^C 

) T*5. 3 X 1 0 10 (atoms/ c m2) , (b) t5. 8 X 1 0 9 (atoms/ c m2 
) -eab&o 

[0 0 4 4] 

MS <D K-XSiim 7 0-e-^tcJt^T—*fri£TLT is 0 , Jra&Xfi K is »t & * 
- h K-kf>^ttW«*Li:*iJWfe§*o JsJllOJ:^:, * ^St^fg^SlfcK J: 

^'b^^tBI-^^^T-^fi^MmicJt^Ji-^o HKtcfflv^SiC3|B|-(±E@2 0 
0 (mm) ^4^111^4^*40 t t-hF-t'>^ 

EI»K*±|i^B 1 /4 &!&Hri s 3><2>o £nx.T. jj£&ri*3 0 0 

(mm) Ktzkt 0 0 (mm) K*t LTM«Jfcf± 9 / 4 ) , MK** 

Sf iM £ 4 / 9 £ o 

[0 0 4 5] 

iHMWtl^o ^^(i^i/N^PilCJt^lJ'r^o ^ISfiESl 5 0 (m 
m) ffi<^£ffl^T^&£a6^^PR{£5 (mm) "C fg2 0 0 (m 

m) Xfi3 0 0 (mm) &±.K%:Z>t^ *J^ffllWt±ift 2 ~ 3fflrK&&fci&, M 

3 ft o * * mmmmkmrnx # & 0 

[0 0 4 6] 

t-FF-e y y \z m l a j±^«, b te&mmm * r l 

StftA <t 19 , : (8X10 17 ) X1/4X4/9X3 = 2. 5X10 17 

(atoms/ c m^) 

f*#B «£ <9 > : (6X10 17) X1/4X4/9X3 = 2X10 1 7 (atom 
s/ c m3) 

fcbliE# 2003-3090477 
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^-v: 16/ 



- h v-e>ytt*m'j?-rz 0 ±tmmx ^^#^^2 x 1 oi? ( at oms 

/ c m 3) WT<75 v U 3 - h K— M > ^OBU&fc L t MT* # 4 0 

[0 0 4 7] 

[wi -ioMTcm £ *Mj l £ o ? i § & § #^#^T-Miixfs 4- Mm l tzprnm % m 

LfZo i«ly-!r>^^ 7 0 (nm) fltftO^n-fc;*, BP^^syn-t 
* £&5c LTV> & £ <h (±f ^ ift &v> 0 &&Si&7^ D L T S (Deep Level 
Transient Spectroscopy) ^0»S8ciftjK*ilW56 L£ 0 09C 

[0 0 4 8] 

HI9^^^T, Sil^xAi, 2t±, «/MmXi»(B9 0 (nm) -10 0 (n 
[0 0 4 9] 

<DWJjiiz&Zf-j-& z\ ttm&o xt'ii5|i,»ii^ Y? 9 v (^t±s 

«) i T?Offi«ri*ffi <^^W7^'J^ {±S < & £ (01 x. fi\ HI 9 K £ 

•y 9 V >Ymt)l±M\<' (0Hx.ff, IH 9 K:fe»t&f**l-B t C> DtE, 2>£v>(±F 
[0 0 5 0] 

tl±©:^^, ftfl-GOJ^K, **3&«J9?£5X 1 0*6 (atoms/ cm3) 

I±1IE# 2003-3090477 
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^-v: 17/ 



[0 0 5 1 ] 

(mm <7)^»S «£ «9 4?% < * 4 ) t § ? «Jt ^ -7°n h 

v 'J n >|g B B B )lO)¥^ (iff) tf*3 //m, 5/i mOfftH-TIi, WSmktittf 

immm^fzo iioi^ >j >»m^^xf)i t (^m) 

«**3£iftj£ [B] (atomsXcm3) (i ( 1 ) ^"C^-x. h ti&o 

[B] ^ (2. 2 + 0. 2)xi0l6 eX p (0. 2 1 t) ••• (1) 
[0 0 5 2] 

CltiJ: »K zcHmt t t Ltzt [B], (atoins/cm3) J£Jl±OgMg 
**£«j£fc1-;fttf^£fc^Jofco *&v*»±, &m**7mWkBZ* [B] (at 
oms/cm3) tLfcfci, t ( /u m) l&T ?> tfJ^Hf frf£&^ - <h^ljo£ 0 
[0 0 5 3] 

5eU M^HSr^/Co SUSS: K-k?>^ (MtFtftiMS= 5 X 1 0 16 (atom 
s/cm3) ) LfzmA-ommtititiMte, K-fcf >^LTv>fcv>&*H0j3j:* 1 0 

[0 0 5 4] 
[0 0 5 5] 

tffcflPU loS FQRfi^ 7 0 (nm) Zffifzlr > U rr V^R 2 1 W\ -eo^M 

tblE#2 003-3090477 



#11 2002-381902 



^-v: 18/ 



\z -> *)^>t ffr-?-^ A <7)^m$&m 2 2 LT & ¥ v 9 V > ^cd^t^ 

+5^;^#$ti, 7 0 (nm) tfrft <7) r-V svf t^^K® LTv^ c m 1 3 K^t 
i 9 1C^M B B H 1 2 2 60^Mtc > >; =f 2 3 L 

6 o , ^&<d-&&7'j u 7s \z m v ^ tt %> z t &mft s *ir v» a „ 

[0 0 5 61 

(HI 4St>*mi 5C^tJ:^:, *3&Eoiftj£||H<a**3R, ^€rS§ 
FQRf^ 7 0 (nm) «WJ3>it3 1»t, SIM 
OX&ttzit&Q&toltfeltZjL-oXSO I (Semiconductor On Insulator) 

[0 0 5 7] 

ii-e, S IMOXffitliHl 4 <D £ d ltZ y y'j3>||31«« 

* > u -> »; n >mtm 3 2 zmj&it %> z ttzx*). ~> 3 3 1 _t 

fc~> 'J n >®Mfc* 3 2 HMtv >J >f§||JS 3 3 ^Mtio 
[0 0 5 8] 

'^* vllI^5X 1 0 16 (atoms/ cm3) Jft±2X 1 0 17 (atoms/ c m^) 

>I§ h h h £i?j£1-&o ^v>t, wjSl/cv'; n>^r >n--y h j-y^^oiu 

£gt® inline ^tL^MM^^M^JPXtc i y'jny^xAOSFQRf^ 

7 0 (nm) t-T&o Lt> y 'J 3 > ^x/NO^cif^ ^ > L t y 
^ >M1tm £ ffM L x > U ^ > 2 jc / n c7)^m «£ B e H /i , M x. tfo. tf 9 * v 

[0 0 5 9] 

MK*fcBHfc»3 5 Sr^T-T* i"J >«3 4 £3R0 M^@JHfcJgl3 5 

S t>* v «; 3 > * mitt Z> Z t K X t) , v rr yg&K 3 1 ± tC^^tB 3 
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^-v: 19/ 



j: & r v ? u > yzmftx s a £ i±9! <b ri*-eab a o 

[0 0 6 0] 

/N<£>*?^jilJgrt s 5 X 1 0 16 (atoms/ cm3) J^_h 2 X 1 0 17 (atoms/ c m3) 

^itBJnXi-^o itL^MMOiiM^nXlc J: »9 . y'jny^xAOSFQRH^ 
7 0 (nm) fc-f&o f U, ±i£<7) «£ 9 &cffe<£> y <j a > -y .x/n Srgg (9 

[0 0 6 1 ] 

Mi:, n^viA^SO I ft it iffi.fr£rt>*ttzmfr S O 

*5km<7)%jMli$> } Q&2>o i^^ifili, *^a«JlciiHl 6ic^i" 
i?l^'S13 O^ISHii 2 2 0^ffii:-> U n >!£ H H H e 2 3 £^j£Lfcffe, - 
Wyp ^JaU 2 3 KflgAtiTS I MOXfe^Iffl Ltv U =2 >Wiitm 4 2 £B 
o £ till «t 19 , y'Jn 2 3 14, v U a >®HfcJi 4 2±i:y'Jn> 

l§ B H H /14 1 ^r^r-T^, J: 9 Kj&j&ZtL&o 
[0 0 6 2] 

m*P LX& ^ SOI £M<r>Yy 9 'j >^*CH LTli^&yjfe^Jiai $ *iTv> 

&V> 0 »HJ^y'j 3>ifM(7)S0 I^i;fflV^lS\ f-y 9 u 

Lfc S O I «h #lf;^X<0i»^*i5t^: £ 

[0 0 6 3] 

0 (mm) t*%H 3 0 0 (mm) T^>^> 9 ^ S fc^-fUJJLfC** 9 £ 



ffifl# 2003-3090477 



Wm 2002-381902 



[0 0 6 4] 

(* 2 <o*mm> 

*%w&te x i± , & i omtmm xmm l * jb v > r ^s^as^a* 

[0 0 6 5] 

mi 7i±, |2^lfi^M0S h 7 > v** ^^-rmm&lffMEl-e^^o 

-OMOS h7>^^li, If? 1 O^l»04T'giiL/:y<J n >Ml 
1 ICy'J ^ >ISb h hS (-i.tr®) 1 2ti*&&ZtLX%2>¥mit&fc^i3\,*T, is 
<J a >|£ H B H /f 1 2 |*J n M^E * >V±A $ tlX n x )V 5 1 7&*^j£ $ *L, 

v u >i§ H e H jf 1 2±.\zy-y mmm 5 2 rz/y- v mm 5 3 a*/* * - - > >r £ 

*t> MI5 3 t LTpM^MWM ;t >y±A£*LTV-^ 5 4R 

[0 0 6 6] 

n%Jf* ft K M =b t, -f\ mWklM. Iztotf&x-Y K - k° y 7 £ MM L * rt ? «b & -h 
y * >; >^f^«^-e# , 1O7 0 ( n m) 1frffcK#5?&¥fiJK£?S*: 

i <9 , «/hiDXj»e** 7 0 ( n m) ©M0S>7>^^ &*rf £ 4^«#*«Hi 

[0 0 6 7] 

(ffriE 1 ) ^®^^*M^77^iM^nX$tL-C^^^^M-e*oT, 
HUfEM^¥ilJtt LTS FQRfg^ 7 0 (nm) $:8&fcU 5X10^ (at 
oms/cm3) tt±2Xl 0 17 (atoms/cm3) WTOj|J^:* ->f I 

[0 0 6 8] 
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^-v: 21/ 



#12 1 Kf£#o¥z£fli:aMRo 
[0 0 6 9] 

(#12 3 ) mjieig H B H ^^ f^->t ^jsfttc u->-j3 >&£km-e$> 

[0 0 7 0] 

(#12 4 ) lffiffi*£M v rr > «h ^r*;l/V- ^ A <7)^-#|$ B H H /i-e^ & £ t 
[0 0 7 1 ] 

(#12 5 ) tuiaigH H H/i^\ ->'j3>i y/Pv- A O^flrSSStKv '1 3 > 
[0 0 7 2] 

(#126) MfSvU =7 >M B H B^^rt^^i3V^Tv'; n^tiCiotPfit^ 
^;SOIMCM$tLtv^it ^#m^1-^#|2 5 Hf£«0^##S«o 
[0 0 7 3] 
(#127) so 

<r £#m£1-£#f22 ^l2«o###»«o 
[0 0 7 4] 

(#128) IUH2S0 I»» ? S IMOX^J: •) ^J£3 *lT4* £ 
1"£#f2 7 Hf2i40^«#*«o 
[0 0 7 5] 

(#12 9 ) mff2 SOI 19 ^^>^^ J: 0 £ ftT & & £ <h £ 

1-^>#I2 7 KSEtt<a¥S#*«o 
[0 0 7 6] 

(#1210) ^*$tL^mil2*SH B B)iOl¥^ t (/.m) iC^LT, 
[B] ^ (2. 2 + 0. 2) XlO^exp (0. 21 t) 
OiMCio'^t, XVmoM&MkBt [B] (atoms/cm3) 0*i£ffi**5H 
5e $ tlX ^ CI <b 4: 1" &#I2 2-9 ovv-f *i> 1 ^Hf2«Sc<7)^2f f««o 



fcHfflE9f 2003-3090477 
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^-v! 22/ 



[0 0 7 7] 

(ttfEl 1) R#S*l***£tf>ffiffiiiJ£ [B] (atoms/ c m 3) C^LT, 
[B] ^ (2. 2 ±0. 2) X10l6 eX p (0. 21 t) 

[0 0 7 8] 

(#tai 2) muum-hm&wmt ztix^2>i>\ xummmmizi ( nm ) 

WTOjp^c^^^@^bM^M^nTv^it^#^:ti--5>#f5l ~ l l owf 

ft** 1 ^UgE«0#a»#|g«o 
[0 0 7 9] 

(#IE 13) 1 X 1 0 15 (atoms/ c m 3) J£Lh K^tH^^f -f £ CI £ 

iff«t1-*#gE 1-12 <D^-ftlfr 1 5tCf£«(7)^#«o 
[0 0 8 0] 

(ftlE 1 4 ) #|B 1-13 <7)^W 1 ^^ie«<7)#*#^±tC#S^T- 
[0 0 8 1 ] 

(#12 15) 5 X 1 0 16 (atoms/ c m3) J£l± 2 X 1 0 17 (atoms/ c m 3) J^JL 

itrKv 1 ; ^ ^-^co^/iff^mi &&it®<9«M£§fm}jnxi-&x*i<h, 

ffi^ 7 0 (nm) ^-r-5>XfI<h, 
[0 0 8 2] 
[0 0 8 3] 

(#121 7) ^^l^lUDLTy'Jn^^x^HMnii^ 
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23/ 



MSSv'; nV^J^OWffiOgfcffiinlKi: <9 , SFQRfjf^7 0 (nm) fcflt 
J£-f*ti:fetw, ffirSB*^3R^«|JS* 5 X 1 o 1 ^ (atoms/ cm3) ^±2X 1 0 
17 (atoms/ cm3) t -?2> Z. t 1 + &#>m*«<7>l^i^&o 

[0 0 8 4] 

(#ie 1 8 ) tifrffiftiUJBri* v =f > <h * A O^jgSST** - t £ 

[0 0 8 5] 
[*WO«i*] 

J: fLff, 7 0 ( n m) mX<V V ^77^ -I@0¥fflJ8c^K/£x. 

- tr > ^ £ l & a* «b * +5t >; > on« * "em t -r 4 

*Rj&*H3BU -^^fflv^cft/hSpl|^i|iS75 ? 7 0 (nm) W^^^gO^iiW 

[mi] 

[0 2] 

WtiiilD SP7i^ I Semi-D S P <hDf^ G ) eD¥*IJg£^#14III-C&<i>o 
[0 3] 

¥fisaisc«i*oieyij (it#2oo (mm) ">x/>©j^) ^j^-rm^mm 

[04] 
[0 5] 

tbliE# 2003-3090477 



&m 2 0 0 2 - 3 8 1 9 0 2 ^- y : 24/ 

[06] 
[17] 
[08] 

^-^-i^x;^^-)ilg ((a)1000T\ (b)1100°C) £f:1-#t£[I|-C& h 

o 

[09] 
[El 1 0] 

[mil] 

t« n -t * Msfr o mm%t m&zm -r #14 m -e & * 0 

[0 12] 
[0 13] 
[014] 
[0 15] 

S£ l ©HMS^y 1 ; ^ >M<7)1tH<7)^U^7Kl-mH&M0-e^^o 

[0 16] 
[01 7] 

i2OHlii^M0 S h 7>vX*£^1"1MKffl0-C&&o 
[018] 

S S P *^0¥fflJ£*^"t*RM4ia-C**o 
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11,21,31 y'J 3>3&E 
12,23,33,36,41 y'Jn >*tiHJf 

2 2 y'j3>i ^r';l/T — *j A <0^#f£ H H H /f 

3 3,4 2 v'J 3>»ftJB 
3 5 *fcgHfc® 

5 1 nl^x^ 
5 2 r-httSil 

53 h m# 

5 4 y-J* 
5 5 KU>f> 
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(DDSP ^ x / \| :: if & ¥±b ^ 
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^--7 : 



2/ 



[02] 

100 
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8 60 
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Onm 











0 100 

SFQR@25 x 8mm 2 (nm) 



200 
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[EI 3] 




G 
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4/ 



12 v'J=i>*SJIJi(xt:li) 




11 y'J^itS 



/ □ >;lJg : 5 x 1 0 1 6 ia±2 x 1 0 1 7 (atoms/cm 3 ) £IT 
V KtlJ|:5x 10 1 6 (atoms/cm 3 ) £L± 



[H5] 

(SIMS^tfr) 




K*4 
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[1216] 
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iff m 2 0 0 2 
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^-v : 



[07] 



CO 






OO 




CO 




^1" 














+ 

LU 


+ 
LU 


+ 

LU 


+ 
LU 


+ 
LU 


+ 












LU 
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[0 9] 




CO 

o 



CO 

o 



o 



CM 



CsJ 



QQ 



■ma 



C3 



una 







CSJ 








una 


H 


H 




-l> 


-O 






«■ 






Ml 



Si 



2& 



w 

G 

m 

mil 
HIT 1 

h+V 

K 
P 
□ 



m 
■m 

rvn 
IK 



Rm 

m 

Hi 
G 



K 
□ 



IK 
G 

QQ 
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[Ull] 




_1L 




4§ 

Ax 

' I III1D 
"J- 

m 



u 

I 

lli< 



53 

G 
-B- 

mil 

K 
□ 
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21 v'J=i>»te 



□ >;BJt : 5 x 1 0 1 6 £l±2 x 1 0 1 7 £TF (atoms/cm 3 ) 
^^;BJt : 5 x l O 1 6 ^± (atoms/cm 3 ) 



[013] 




23 SiJS 
22 

Si Geo" 3^11/11 



21 v'J=J>»fc 



*tf n >;lJt :5 x 10 16 £Lt2 x 10 17 £IT (atoms/cm 3 ) 
j*fft;lJt : 5 x 1 0 1 6 £l± (atoms/cm 3 ) 
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1 4] 




31 y'j3>*^ 



tH p >'Mfk : 5 x 1 0 1 6 £l±2 x 1 0 1 7 I*IT (atoms/cm 3 ) 
j*Ht;]| £ : 5 x 1 0 1 6 ia_h (atoms/cm 3 ) 
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[016] 



41 Si JS 



42 v'J=i>i^bJi 
o + 

1)1 i i i 



/ // / / / ' s s / 




1-23 Si JS 
}22 

SiGe^^SJg 



*D >«Jt:5 x 10 l6 ia_b2 x 10 17 mT (atoms/cm 3 ) N 
ft**&:5 x 10 16 ia± (atoms/cm 3 ) 
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[HI 1 8] 




0 100 200 300 400 500 

S¥±aJt,FQR(@25x8mm 2 ) 

(f£ 0^ #;i : SFOR ^ 70nm ^;1^-TCDIi^<r^ 40%fl Jt ) 



2003-3090477 



&BI 2002-381902 



mm 

[mm] 7 0 ( n m) flfcftO V /77^ -I©0¥fflJ&£#fcj£x., .&o@j? 

it • £ v > -9 #h&#* a n m t> h t\ zra&xg \z & n %> * - h k - e > ^ 

2 ) t*oT, *«OT^@^iJ L/c 2 5 X 8 (mm2) ©fi^ifj*^ 9 5 %J£Jl 
±tCi3V>T v S FQRfl^ 7 0 (nm) fc&spfflJSfc^U 5 X 1 0 16 (atoms 
/cm3) 017 (atoms/ c m 3) ^n^fltJ^K* ^£^tt& 0 * 

v -Y ;VJERftH <£ * v 'J 3 >fg,HJB 1 2 t5 ? M $ tiT & & o 
[jliREI] HI 
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[000005223] 
^H^J! B 1996^ 3 £ 2 6 B 

ft Fir »^JI|*JI|(«rr|T^JKE±/hBa«t»4Ti 1# 1 



